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THE  ACTION  OF  SODIUM  MERCAPTID  ON  TRIBROMDINITRO BENZOL . 

One  of  the  most  common  and  easiest  methods  for  the 
formation  of  more  complex  hydrocarbons  from  simpler  ones  consists 
in  the  use  of  halogen  derivatives  of  the  organic  substance  with  an 
alkali  metal  or  a  metallic  alcoholate.     In  the  realm  of  the 
paraffines  the  Wurtz  reaction,  making  use  of  this  method,  has 
become  classic  and  its  analogue  in  the  case  of  aromatic  compounds, 
Fittig's  reaction,  has  an  equally  wide  application.     In  fact  the 
halogen  atoms  in  organic  compounds  are  the  ones  that  lend  them- 
selves most  readily  to  substitution  by  other  groups  while  other 
radicles  such  as  the  nitro  are  very  firmly  bound  to  the  molecule 
and  are  not  easily  exchangeable  for  others.     While  it  is  true  that 
the  halogen  atoms  are  not  easily  replaced  by  caustic  potash, 
ammonia,  potassium  cyanide,  etc.,  yet  they  are  easily  withdrawn  by 
the  use  of  sodium  and  such  derivatives  of  it  as  the  alcoholates. 

The  action  of  the  latter  upon  certain  benzene  derivatives 
has  been  extensively  studied  by  Jackson  and  Warren,  Jackson  and 
Moore  and  Jackson  and  Grindley.    Among  the  compounds  studied  by 
them  were  tribromdinitrobenzol ,  tribromtrinitrobenzol  and  chloranil. 
As  this  study  has  to  do  more  especially  with  the  first  mentioned 
of  these  bodies,  our  attention  will  be  chiefly  devoted  to  it. 

Jackson  and  Warren  (Proc.Am.  Ac.  X,  164)  using  sodic 
methylate,  ethylate  and  phenolate  on  tribromdinitro  and  tribrom- 
trinitrobenzol found  that,  by  varying  the  conditions,  the  reactions 
went  in  four  different  ways. 
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First.     Simple  replacement  of  each  bromine  atom  of  the 
tribrom  trinitro  benzol  by  the  radical  of  the  alcoholate.  This 
was  observed  only  in  the  case  of  the  use  of  sodic  phenolate.  The 
resulting  compound  melting  at  175°  had  the  formula 

C6(N02)3l0C6H5)3,  which  was  formed 
according  to  the  equation: 

C6Br5tN02)3-r  3NaOC6H5  =  C6(0C6H5 )3 (N02 )3  +  3NaBr. 

Second.     The  replacement  of  two  bromine  atoms  by  two 
of  the  alcoholate,  the  third  atom  remaining  unchanged.     This  was 
the  case  in  the  action  of  sodic  methylate,  ethylate  and 
phenolate  on  tribromdinitrobenzol  giving  rise  to  substances  having 
the  formulae 

C6HBr(C2H30)2(N02)2,  C6HBr( C2H50 )2(N02 )2,  C6HBr( CgH50 )2(N02 )2 . 
According  to  the  equation: 

C6HBr  (N02)s  ■+ 2NaOC2H5  =  C6HBr(  0C2H5  )2(N02        2NaBr . 

Third.     The  replacement  of  two  atoms  of  bromine  by  the 
radical  of  the  alcoholate  and  the  third  by  hydrogen.     This  occurred 
when  sodic  ethylate  and  methylate  in  the  hot  solution  acted  on 
tribromdinitrobenzol  giving  C6H2( C2H50 )2(N02 )2  melting  at  133°  and 
C6H2(CH30)2(N02)2  1676. 

Fourth.     The  replacement  of  the  nitro  gr®ups  by  the 

t 

radicals  of  the  alcoholate,  the  three  bromine  atoms  remaining 
unaffected.     This  was  observed  in  the  action  of  sodic  ethylate  and 
methylate  on  tribromtrinitrobenzol .     The  resulting  substances  are 
C6Br3C2H50(N02)2,  147°,  C6Br5(02H50)2N02,  101°  and 

C6Br3(CH30)2(N02) ,  126°,  which  were  formed 
according  to  the  equation: 

C6Br3(N02)3-+  NaOC2H5  =  C6Br3  ( C2H50  )N02+  NaN02  .  * 


Of  these  four  forms  of  replacement  the  third  is  the  most 
usual, it  being  also  noticed  in  the  case  of  sodium  malonic  ester 
acting  on  tribrcmtrinitrobenzol ,  found  by  Jackson  and  Moore  (Proc. 
Am.  Acad.  XXI,  256). 

In  both  of  these  bromnitro  compounds  the  bromine  atoms 
are  in  the  meta  position  to  each  other,  and  hence,  of  course,  the 
bromine  replaced  by  hydrogen  must  be  meta  to  the  other  two. 
Jackson  and  Grindley  ^Proc.  Am.  Acad.  XVIII,  409),  tried  to  throw 
light  on  the  position  of  the  halogen  atom  replaced  by  hydrogen  by 
using  a  body  in  which  no  halogen  atom  was  in  the  meta  position  to  t 
others,  choosing  for  this  reason  chloranil,  0^01^02.  While  they 
obtained  valuable  results  in  another  direction,     they  obtained  no 
replacement  of  the  halogen  atoms  by  hydrogen,  such  reduction  as  did 
take  place  going  to  form  a  hydroqinone.     This  point  is  still 
unsettled  and  we  find  no  mention  in  the  references  quoted  as  to 
whether  the  bromine  atom  between  the  two  nitro  groups  or  one  of  the 
others  is  replaced  by  hydrogen. 

The  mercaptans  are  bodies  closely  analogous  to  the 
alcohols  but  more  reactive  and  more  acidic  in  nature,  the  sulphur 
atom  imparting  specific  additional  properties.     While  the  alcohols 
form  compounds  only  with  the  alkali  metals  the  mercaptans  form 
compounds  with  even  the  heavy  metals,  including  lead  and  mercury, 
in  fact,  deriving  their  name  from  the  formation  of  compounds  with 
the  latter.     The  mercaptaus  are  colorless,  low  boiling  liquids, 
insoluble  in  water  and  of  disagreeable  odour.     They  are  readily 
oxidizable  to  sulphonic  acids  and  capable  of  reacting  with 
aldehydes  and  ketones  to  form  mercaptals  and  mercaptols.  Sodium 
mercaptid  will  therefore  act  as  readily  if  not  more  so  than  the 


alcoholate  upon  benzene  halogen  derivatives  and  usually  in  the 
same  manner.     Grindley  and  Sammis  (Am.  Chem,  Journ,  XIX,  4,  259) 
by  the  use  of  mercaptids  on  quinones,  obtained  analogous  compounds 
to  those  derived  from  the  action  of  alooholates.     In  their  study 
with  diphenoxy  dichlorquinone  the  mercaptids  replaced  both  the 
phenoxy  and  the  chlorine  groups  while  the  alcoholates  acted  chiefly 
on  the  phenoxy  groups. 

C6(C6H50)oCI202  +  4NaSG2Hg  ■  2NaCl  f-  2NaOC6H5  +  C6(C2H5S)402. 
They  also  found  that  the  mercaptans  readily  replace  ethoxy  and 
methoxy  groups  which  can  also  be  shown  by  the  ease  with  which 
mercaptan  takes  the  sodium  from  the  alcohols. 

The  differences  between  the  two  substances  being  such  as 
they  are  it  was  thought  that  a  study  of  the  action  of  mercaptids 
on  the  tribromdinitrobenzol  would  be  of  interest  to  show  in  how  far 
it  would  be  analogous  to  the  action  found  by  Jackson  in  the  case  of 
the  alcoholates.     In  the  course  of  the  research  a  new  thioethyl  body 
has  been  made  and  some  of  its  derivatives  studied. 
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EXPERIMENTAL . 

PREPARATION  OP  ETHYL  MERCAPTAN. 

The  method  used  for  the  preparation  of  this  substance  was 
that  described  by  Klason  (B.  20,  3411)  and  Liebig  (A.  11,  14)  with 
the  modifications  introduced  by  Saramis  in  his  article  on  the  action 
of  Mercaptids  on  Quinones. 

In  a  porcelain  dish  285  grams  of  Greenbank  alkali,  (9Q% 
NaOH)  were  dissolved  in  1250  cc.  of  water.     Two  lots  were  made,- 
each  being  put  into  a  2  liter  flask  and  H2S  passed  rapidly  to 
saturation. 

To  500  cc.  of  fuming  sulphuric  acid  in  a  porcelain  dish 
500  cc.  of  alcohol, 95^,  were  carefully  added,  the  mixture  being 
cooled  with  ice  to  10°  -  15°.     In  a  6  liter  dish  2100  grams  of 
crystallized  sodium  carbonate  were  dissolved  in  500  cc.  of  water 
and  th3  solution  was  cooled  with  ice  to  10°  -  15°.     To  this 
solution  the  cold  ethyl  sulphuric  acid  was  now  carefully  added 
while  stirring  well.     The  final  reaction  should  be  alkaline.  The 
resulting  solution  should  then  be  boiled  down  to  two  liters  and 
allowed  to  crystallize.     The  crystals  of  sodium  sulphate  are  removed 
by  filtration  and  the  liquid  is  mixed  with  the  NaOH  solution,  put 
into  a  four  liter  flask  and  distilled.    The  yield  of  crude  mercaptan 
is  about  175-200  cc.  per  500  cc.  of  alcohol  used.     It  may  be 
purified  by  drying  with  CaClp  and  redistillation. 

The  sodium  mercaptid  is  made  by  dissolving  the  molecular 
quantity  of  sodium  in  alcohol,  95%  and  then  adding  the  necessary 
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amount  of  mercaptan,  or  "better,  by  using  KaOH  dissolved  in  water. 


PREPARATION  OP  C6H-     ( C2H5S )2(N0 )g . 
Ten  gratof  of  CgHBrCfrK^g,  prepared  by  allowing  25  grams  of 
symmetrical  tribrombenzol  to  stand,  with  100-120  cc.  nitric  acid 
(1.52  Sp.  gr.)  for  about  two  hours,  were  dissolved  in  hot  alcohol 
with  a  little  benzol  added  to  the  solution  were  added  three 
molecular  equivalents  of  sodium  mercaptid.    A  bluish  coloration 
was  noticed  which  immediately  gave  way  to  a  crystalline  yellow 
precipitate  if  the  solution  was  concentrated,  or,  if  dilute,  to 

■ 

clusters  of  l°n<^  yellow  needles.     This  precipitate  after  washing 
with  water  to  remove  the  sodium  bromide  formed  in  the  reaction  and 
then  with  alcohol,  was  recrystallized  from  hot  alcohol  in 
which  it  is  somewhat  readily  soluble,  while  almost  insoluble  in 
the  cold.     The  yield  was  only  about  30$.     The  substance  when  pure 
has  a  melting  point  of  145°  -  146°.     It  is  difficultly  soluble  in 
ligroine  or  ether,  either  hot  or  cold,  readily  soluble  in  cold  ethyl 
acetate,  in  hot  acetic  acid,  difficultly  in  hot  benzol  and  hot 
alcohol  and  in  carbon  bisulphide. 

The  action  was  tried  in  the  cold,  in  dilute  alcohol,  and  in 
a  solution  half  alcohol  and  half  benzol.     While  the  yield  varied 
with  the  different  solvents  the  composition  of  the  resulting 
body  was  the  same.     When  an  excess  of  mercaptid  was  used  this 

crystalline  body  would  be  found  mixed  with  an  amorphous  one  of  deeper 

_  not 
orange  colour  whose  melting  point  couldAbe  obtained  and  which  is 

insoluble  in  most  mediums.    This  will  be  spoken  of  later.  The 


analysis  of  the  CgHgC cpH5S )g(N02 )p  presented  some  difficulty  because 
of  the  large  amount  of  sulphur  present  and  because  of  its  volatility. 
It  was  found  impossible  to  oxidize  the  sulphur  by  the  Carius 
method  with  fuming  nitric  acid  as  the  results  fell  below  the 
theoretical.    Fusion  in  a  platinum  crucible  with  Eischke's  mixture 
was  also  tried  but  because  of  the  volatility  of  the  compound  the 
results  were  low  also.    The  best  method  found  was  to  use  a 
combustion  tube,  closed  at  one  end,  full  of  a  mixture  of  1  part  of 
potassium  chlorate  to  3  parts  sodium  carbonate,  the  substance  to 
be  analysed  being  intimately  mixed  with  the  portion  lying  near 
the  closed  end.    By  carefully  heating  at  the  mouth  of  the  tube  first 
and  then  working  carefully  backward  a  complete  oxidation  was 
obtained.    The  hot  tube  was  then  put  into  a  little  distilled  water 
in  a  cylinder  where  by  the  sudden  cooling  it  cracked  and  broke  to 
pieces.    After  filtering  out  the  glass,  the  solution  was  evaporated 
to  dryness  to  get  rid  of  any  silica  that  might  have  been  found.  The 
sulphate  was  then  treated  as  usual.    This  is  really  an  adaptation  of 
Liebig's  method  for  sulphurs.    This  mixture  was  also  used  in  a 
platinum  crucible  where  it  gave  fair  results. 

In  the  determination  of  carbon  and  hydrogen  also  it  was 
found  that  the  ordinary  mixture  for  combustion  was  inadequate  as 
SOo  was  always  found  in  the  COp  bulbs.    By  using  nothing  but  lead 
chromate  this  difficulty  was  overcome. 
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Carbon 

Hydrogen 

Nitrogen 

Sulphur 

Oxygen 


Results  of  analysis. 
Theoretical  for 
C6H2(C2H5S)2(N02)2 
41.66 
4.17 
9.73 
22.22 
22.22 


100.00 


Theoretical  for 

C6H<C2H50)s(N02>. 
41.37 

4.59 

8.05 
27.59 
18.59 
99.99 


Carbon 
Hydrogen 
Nitrogen 
Sulphur 


U) 
41.34 
5.28 
9.64 
22.04* 


Found. 

(2) 
41.39 

5.34 

9.57 
21,98 


(3) 
41,71 
4.86 
9.59 
22.21 


(4) 
41.71 
4.86 
9.50 
22.51 


The  first  two  determinations  were  by  the  crucible  method. 
The  last  two  by  the  combustion  tube  method.    The  blank  of  3  rag. 
required  here  has  been  subtracted. 

While  it  was  thought  at  first  that  all  three  bromine  atoms 
had  been  replaced  by  the  thioethyl  groups,  the  analytical  results 
obtained  leave  no  doubt  to  the  fact  that  one  bromine  atom  has  been 
replaced  by  hydrogen  and  that  the  compound  is  as  we  have  it  written 
above. 
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PROPERTIES  OF  THE  COMPOUND. 
Beside  the  solvents  mentioned  above  hot  alkali  and  acids 
of  moderate  concentration  dissolve  it  somewhat  but  do  not  change  it 
in  character.    The  substance  is  easily  susceptible  to  the  action  of 
reducing  agents.    The  mild  ones  attacking  the  nitro  group  and 
converting  it  into  the  amido  group,  while  the  stronger  ones  attack 

the  thioethyl  groups  also.    The  first  reduction  tried  was  with 

upon  the  addition  of  the  zinc.     Considerable  heat  was 
zinc  and  acetic  acid,  the  action  starting  immediatelyAdeveloped, 

the  solution  blackened  considerably  and  the  odor  of  mercaptan  was 

plainly  noticed.    The  resulting  substance  was  a  black  and  tarry 

mass  which  resisted  all  attempts  at  further  study.     Hydriodic  acid 

was  also  tried.     In  one  case  the  reduction  was  conducted  on  a  water 

bath  in  a  flask  with  a  reflux  condenser  attached.    The  blackerting 

and  the  odor  of  the  mercaptan  were  again  noticed  but  again  a  thick 

tar  resulted  which  contained  much  iodine.    The  reduction  with 

hydriodic  acid  was  tried  in  a  Carius  tube,  the  results  however  being 

the  same  as  in  the  flask. 

The  use  of  ammonium  sulphide  however  yielded  a  red 
crystalline  monamide  which  will  be  described  later. 

The  substance  obtained  when  more  than  three  molecules  of 

sodium  mercaptid  were  used  is  a  yellowish  orange  amorphous 

substance.     It  was  obtained  from  a  black  tarry  liquid  resulting 

from  the  action  of  the  excess  of  the  mercaptid  on  the  dithioethyl 

body,  by  the  use  of  water  as  a  precipitant.     It  is  somewhat 

soluble  in  xylol  and  in  hot  carbon  bisulphide,  Benzol,  Ethyl 

acetate,  chloroform,  but  is  insoluble  in  those  substances  in  the 

cold  and  in  ligroine,  acetic  acid,  ether  and  alcohol.  An/alysis 

of  this  substance  was  tried  but  no  definite  results  were  obtained 
as  the  substance  could  not  be  crystallized  for  purification.  The 
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The  conclusion  was  reached  that  the  substance  was  a  complex  polymer 

due  partly  to  the  raised  temperature  at  its  formation.     Its  further 

study  was  neglected. 

A  small  amount  of  Trinitrotribrombenzol  was  prepared 

and 

from  the  dinitro  compound  by  treatment  with  fuming  nitricAsulphur.ic 

acids.     The  action  of  sodium  mercaptid  upon  it  gave  no  definite 

results  and  as  the  preparation  of  the  nitro  compound  required  an 

out  lay*  of  too  much  time  this  phase  of  the  research  was  abandoned. 

Preparation  of  C6H2( C2H5S )2N02 *NH2 : 

In  looking  for  a  milder  reducing  agent  for  the 

CeH2( CgH^S )2(N02 )2  than  those  mentioned  above,  it  was  decided  to 

try  an  alcoholic  solution  of  ammonium  sulphide,  this  being  weaker 

than  the  water  solution.     It  has  been  known  for  some  time  that 

ammonium  sulphide  will  readily  attack  one  nitro  group  in  a  compound 

containing  more  than  one,  attacking  the  neighboring  ones  with 

difficulty.    This  proved  to  be  the  case  in  our  compound  for 

a 

by  boiling  with  the  reducing  agent  for  as  long  period  as  eight  hours 
it  was  not  possible  to  reduce  the  other  nitro  groups. 

Three  grams  of  the  dithioethyl  body  were  placed  in  a  250  cc 
flask  and  200  cc.  alcohol  added.     5  cc.  of  strong  ammonia  were  added 
and  H2S  was  passed  into  saturation.     The  flask  was  then  placed  on 
the  water  bath,  a  reflux  condenser  attached  and  the  solution -was 
boiled  for  half  an  hour.     The  reduction  began  to  take  place  almost 
immediately  as  was  indicated  by  the  blackening  of  the  solution.  H2S 
was  again  passed  in  at  the  end  of  the  half  hour  and  the  boiling 
was  continued  for  half  an  hour  more  to  insure  complete  reduction. 
A  mass  of  yellowish  white  crystals  usually  separate  out  which  may 
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"be  gotten  rid  of  by  filtration.     They  v/ere  later  found  to  "be 
merely  sulphur.     The  filtrate  is  then  neutralized  with  hydrochloric 
acid,  about  50  to  100  cc.  of  60%  alcohol  and  the  whole  is  heated  in 
a  distilling  flask  until  the  solution  is  concentrated  enough  for 
crystallization.     The  equation  is  probably  the  following: 

C6H2(C2H5S)2(N02)2+  3(NH4  )2S -V  4H20  = 

C6H2(C2H5S)2N02*NH2  +  6NH40H  V  5S. 

Properties  of  the  monamido  dithioethyl  nitro  benzene.- 
C6H2(C2H5S)2N02.NH2- 

This  substance  after  purification  by  crystallization  from 
60-70$  alcohol  gives  a  melting  point  of  105°  -  106°.     It  is  a 
body  of  brick  red  color  and  in  crystallizing  forms  clusters  of  fine, 
small  needles.     It  is  somewhat  soluble  in  cold  alcohol,  readily 
so  in  hot  alcohol,  very  readily  in  hot  chloroform,  less  so  in  cold 
chloroform,  in  hot  and  cold  ether,  as  well  as  cold  ligroine. 

A  determination  of  some  of  the  constituents  of  the 
substance  gave  the  following  results. 

Theoretical  for 
C6H2(C2II5S)2(NH2)2        C6H2(C2H5S)2N02«NH2  Found. 
Diamido.  Monamido. 
Sulphur  28.07  24.80  24.60* 

Nitrogen  12.28  10.85  10.63  10.92 

This  is  a  more  difficult  substance  for  the  sulphur 
determination  than  the  original  as  it  is  core  volatile.     The  above 
results  was  found  by  the  modification  of  Liebig's  method  and  does 
not  represent  accurately  the  amount  of  sulphur  in  the  compound 
because  of  the  blank  of  4  mg.  which  had  to  be  subtracted  and  which 
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might  vary.     To  clinch  the  natter  as  to  the  formation  of  a  monamide 
instead  of  a  diamide  -formation  the  benzol  chloride  derivative  was 
made  and  a  nitrogen  determination  made  on  it. 
Theoretical  for 

C6H2(C2H5S)2N02NHC6H5C0.  Found. 
%  nitrogen  =  7.73  7.95 
For  diamido  derivative 

C6H2 ( C2H5S ) 2 ( m ) 2 ( C6H5  CO ) 2 . 
%  nitrogen  =  6.42. 

The  benzoyl  derivative  was  made  by  dissolving  the  amido 
body  in  ether  and  adding  benzoyl  chloride.     A  beautiful  yellow 
precipitate  immediately  appears.     This  will  not  occur  if  the  action 
is  carried  on  in  alcohol  as  the  latter  not  only  dissolves  but 
decomposes  the  precipitate.     The  melting  point  of  this  substance 
could  not  be  obtained  as  it  seems  to  change  in  character  at  about 
172°.     The  substance  is  soluble  in  hot  chloroform  but  not  in  cold, 
soluble  in  hot  benzol  almost  insoluble  in  ether.     Both  alcohol  and 
water  decompose  it  giving  back  the  amido  compound.     The  acetyl 
derivative  was  made  in  the  same  manner  but  was  found  more  unstable 
than  the  other,  even  contact  with  the  air  serving  to  decompose  it. 
It  is  of  a  brighter  yellow  colour  but  its  solubilities  are  about  the 
same  as  those  of  the  benzoyl  derivative. 

In  diazotizing  the  amido  CgH2( GgHs  )2N02 *]S!H2  several 
methods  were  tried.     The  first  one  tried  was  a  modification  of 
Meyer  and  Ambuhl's  method  tEer.  8-1,  074).     They  dissolved  their 
amido  bodies  in  dilute  hydrochloric  acid  and  added  the  requisite 
amount  of  a  water  solution  of  sodium  nitrate.     In  our  case,  because 
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of  the  difficulty  with  which  our  substance  is  soluble  in  acid  we 
used  alcohol  to  make  the  solution.     One  gram  of  the  substance  was 
dissolved  in  alcohol,  two  and  one  half  molecules  of  HC1  added  and 
the  mixture  was  cooled  to  5°  C.     The  water  solution  containing  1 
molecule  or  about  .3  gram  in  this  case  was  now  run  in.  After 
allowing  to  stand  for  a  few  hours  the  solution  was  boiled  to  change 
the  diazo  compound  to  the  phenol.     In  doing  this  a  dark,  resinous 
body  separated  which  was  filtered  off  and  nothing  more  was  attempted 
with  it.     In  the  filtrate,  on  cooling  we  obtained  a  light  yellow 
crystalline  substance,  which  on  crystallization  from  alcohol  gave 
us  clusters  of  small  needles,  which  as  a  body  have  a  golden  brownish 
tint.    The  substance  seems  to  have  no  definite  melting  point  but  to 
change  in  character  as  the  temperature  rises.     This  substance  is 
readily  soluble  in  alcohol,  chloroform,  benzol  and  ligroine,  less 
so  in  ether  and  insoluble  in  water. 

In  Oder  to  increase  the  yield  so  as  to  get  enough  of  the 
substance  for  analysis  the  method  of  Victor  Meyer  and  Ambuhl 
(Ann.  251,  56)  was  tried. 

The  amido  body  was  dissolved  in  a  sufficient  quantity  of 
ether  and  one  molecule  of  amyl  nitrite  was  added.     The  mixture  was 
then  allowed  to  evaporate  in  a  crystallizing  dish  in  a  dessicator 
over  sulphuric  acid.    None  of  the  yellow  crystals  were  found,  the 
whole  mass  going  over  into  the  dark  resinous  matter  before 
mentioned. 

The  best  method  for  preparation  of  the  new  body  was  by  the 
use  of  an  alcohol  solution  of  the  amido  compound  to  which  2  l/2 
molecules  of  hydrochloric  acid  were  added,  the  mixture  being  cooled 
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below  10°  C.  by  the  use  of  a  freezing  mixture.    Amyl  nitrite  was  then 
run  in  slowly  until  a  slight  excess  was  noted.    The  color  of  the 
solution  immediately  turned  from  a  deep  red  to  a  yellow  orange  color, 
showing  that  diazotation  set  in  immediately  probably  according  to 
the  equation: 

C6H2(C2H5S)2N02NH2-  C5HnN02HCl  = 

C6H2(C2H5S)2N02N:N.C1     O5K11OH  H20. 
After  allowing  to  stand  in  the  freezing  mixture  for  a  few 
hours  to  insure  complete  reaction,  the  mixture  was  boiled.  A 
yellowish  amorphous  precipitate  formed  during  the  process  was 
hereby  dissolved.    After  evaporating  to  small  volume  and  filtering, 
to  get  rid  of  some  of  the  resinous  matter  which  seems  bound  to  form, 
the  yellowish  crystals  were  obtained,  apparently  fairly  pure.  This 
compound  ought  to  be  the  nitro  dithioethyl  phenol  CgH2(C2H5S)2N02'0H 
formed  according  to  the  equation: 

C6H2(C2H5S)2N02«N:N^CI  r H20  =  C6H2(C2H5S)2N02-0H r  N2 -H  HC1 . 

So  small  was  the  yield  and  the  time  to  short  for  improving 
on  the  method  to  obtain  more  that  only  a  little  was  available  for 
analysis  only  a  nitrogen  determinations  was  made.     .058  grams  of  the 
substance  yielded  5.1  cc.  nitrogen  at  26°  C.  and  745  mm.  pressure. 
This  gives  5.81$  N  while  the  theoretical  would  be  5.40$.  This 
determination  will  serve  to  establish  its  identity  as  mentioned  above. 
The  physical  properties  are  those  described  before.     In  addition  it 
is  readily  soluble  in  alkali  from  which  solution  it  is  reprecipitated 
by  acid.     This  would  serve  to  strengthen  the  view  as  to  its 
composition. 

The  object  of  the  preparation  of  these  derivatives  of  the 
OgHg(02H5S)2(N02)2  was  to  get  at  the  position  of  the  bromine  atom 
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which  was  replaced  "by  the  hydrogen. 

There  are  two  possibilities: 


Original  Brom 

(1).  (2). 


We  incline  to  the  first  formula  although  there  are  no 
experimental  data  at  hand.     It  had  been  hoped,  after  the  formation 
of  the  phenol,  to  be  able  to  replace  the  thioethyl  and  the  nitro 
groups  by  halogen  and  to  split  off  the  amido  groups  through  the 
diazotation.     In  this  way  a  trihalogen  benzene  would  have  been 
obtained  whose  melting  point  would  have  settled  this  point  definitely. 
The  difficulty  of  isolating  workable  bodies  from  the  various 
reductions  and  of  obtaining  an  adequate  yield  of  the  hydroxyl  body 
have  prevented  this. 


'  mm  m 


T     f*     7»     ir  ,  * 


*     *     -jr     *  * 


.JL  ~,JL    '  '         J£  Jt  X 

i        L'^^fW^^-  t/^^*ir^^  i 


#  SB  ■  4 


i 


1 


«£  *  ill 


*s£     1^     ^  1  ^  '  '^1^^ 


I 


^mmm 


m 

f    i  | 


|  *    i  :  #  • 

4*-  ;  ~|h  '# 


41  ,*  .  * 


*  ,#  •  #  ■  ♦  #  #  #-;  .# 


i 


As 


^    *    *   *  '  *    #  !  *    #    *■  '4 


1 


1 


I 


*      ^      *      *  *     *      *     *     *  #  # 

,*:'    #»     *      *      *     *  * 


+  # 


i 


#   *    *    *    *    *        4  f 


iiiPSiliil  In  I  *      *  *:  #  # 

*  #  #  *  *  *  *  *  *  * 

Ir^pSP^rpf"  *  *  1  H  H  w  4  *  *  *  *  *  * 

m^mi  *  '  *  +    *   *    +  I  m  m  *   *  m  m  |   *  i 

(t:r#    *     #    *     *     +     *     +     *     *     *     *     *     *     '*     *     *  . 


^  -  ^  t  ^ 

if  ^ 

'  *    *  * 


I 


wmmim 


# 


Pifii 


iH8i 


§1 
II 

|| 
* 

II 


m 


m 


11 


"4*-  -         ~  ~jMm~i} '.  i  -j^R^ 


m  I 

ill1 


WPP 


^\  I^^l^v  '^^r^^|/^^l^^ !  zl^/F^  'ij^Jri^  llP^f-f^?  l^T^^  h 


^■^/i  n^iM£=-i\  1™^Jfi&-'/  rrSiSfc-' 


4 


*  *  *  *  * 


#■ 


JL        JL       ^        ^  '     JL  Jt   '  JL 


¥ 


^      #  #  #  # 


-  ^  •  ^  ^    #     ^    ^     ^  iji  i^<^t 


♦       *   *  ^  * = 


#  ^-  #  #  *  * 


.mm^mm  i  #  w 


